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the warp and weft threads of which are at 
right angles. When such a web, the comple- 
mentary woven threads of which intersect at 
right angles, is cut into individual widths 
along lines at an angle, usually 45 degrees or 50 
thereabouts, to the threads, the individual 
widths are then applied to the belts longi- 
tudinally thereof so that, everything else 
being equal, the angle of intersection of the 
threads in the finished belt with the longi- 



We, Dayco Corporation, formerly named 

The Dayton Rubber Company, of 2342, 

Riverview Avenue, Dayton 1, Ohio, United 

States of America, a Corporation organized 
5 under the laws of the State of Ohio, United 

States of America, do hereby declare the 

invention, for which we pray that a patent 

may be granted to us, and the method by 

which it is to be performed, to be particularly 
10 described in and by the following statement = m u» ««-« ~ ~» ^eTpproxi- 
The present invents re lates to belling tad mal ax £Ol ™e ° PP 

and particularly to power gosuSn o! the threads, it has developed 

ing which includes an outer F»te-tivc ^spos ^ ^ t 

wrapper or cover on ™" °L % X fuSf effect of their substantial inextensi- 

15 surfaces and to a method of manufacture of ^e tun^ & ^ q{ ^ ^ ^ 

20 deteriorating elements as well as to the 
severe structural demands of power trans- 
mission, it has been desired in many cases 
to provide a protective cover, usually of 
fabric impregnated or coated with a rubber 

25 or elastomeric material, about the core of the 
belt. As is well known to those skilled m 



55 



relationship so as to renaer uie augio ^ 
intersection with the longitudinal axis less 65 
than the 45 degrees at which they normally 
lie thereto. While the previously employed 
angle of cutting of the original fabric web 
and the resulting anele of the intersection of 
the threads in the belt with the longitudinal 70 
axis thereof has been in the neighborhood 
«• j ;t Vise Vicpn fniind that an 



tali As is well known to those skilled in «» y>£' ^TfoS that an 

flex as they pass around sheaves or pulleys 55 degr ees or provide slit 75 

35 „ra, hea L° is^Tweh'SoJn STSS ST — ■ * «- « ™ st 80 



> wear, as is aisu ^7", , r • 

famihar with the power transmission belting 
art, the provision of the otherwise desired 
covers or protective layers necessarily 
involves a decrease in belt flexibility. 
40 In order to reduce as much as possible the 

45 separate wfdths diagonally of a fabric web, placed from their desired right-angle rela- 
(Price 3s. 6d.) 



It has therefore developed that although 
the original bias cutting of the web of fabric 
having its complementary threads intersect- 
ing at right angles has resulted in some 85 
improvement in the flexibility of belts, the 
A • -ffrrt of such cutting has 
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tionship so that tbey open in an acute angle 
longitudinally of the belt and consequently, 
• the angle of intersection o£ any of the threads 
with the longitudinal axis of the belt is less 
5 than 45 degrees. As this angle is reduced, 
the result has been that the ability of the 
cover material to stretch and the otherwise 
obtainable gain in flexibility from the use of 
the bias-cut fabric will be lost in the finished 

l ° b6 it is accordingly an object of the present 
invention to provide a novel method ot 
making improved belting of the type set 
forth in the preceding paragraphs. 
15 According to the present invention a 
method of making a power transmission belt 
includes the steps of continuously applying 
and bonding a fabric cover layer of bias cut 
woven material to at least one sunace ot a 
20 pre-formed belt-core of reinforced natural 
or synthetic elastomeric matenal whilst said 
surface is subjected to tensile stress by flex- 
in<r successive portions of the core in a 
continuous manner whereby the warp and 
25 weft threads of the cross-woven fabric cover 
layer so applied intersect each other at an 
abtuse angle presented towards the longi- 
tudinal axis of the core when the belt is m 
its unstressed condition. 
30 Preferably, the flexing of the belt core is 
performed by passing it around a pulley 
sheave or the like, and the fabric, of which 
the warp and weft threads may intersect 
initially at an angle of substantially 90 , is 
*5 applied to the outer surface of the belt core 
at the centre of the flexed portion passing 
around the pulley, sheave or the like. 

More specifically, while employing the 
conventionally used bias-cut cover fabric 
40 widths as cover for the belt core, it is sug- 
gested according to the present invention, 
to apply these widths to the belt in such a 
manner that instead of reducing the angle of 
intersection of the threads presented towards 
45 the longitudinal axis of the belt, such angle 
will actually be increased in the normal un- 
stressed condition of the belt and made 
greater than the original angle of mter- 

50 ^Therefore, if, in accordance with the in- 
vention, bias-cut cover fabric widths with 
complementary warp and weft ..threads ; inter- 
secting at right angles are applied to the belt 
core at a time and at the point at which it 

55 is in a condition of the greatest flexure which 
it will achieve during its actual operation 
the desired 90 degree angular relationship of 
the complementary threads will exist at this 
point of flexure but when the belt straightens 

60 out or returns from such flexed Position the 
angular relationship of the fabric threads 
will actually be increased. 

In conventionally used V-Belts or power 
transmission belts of trapezoidal or truncated 

65 triangular cross section, the belts are 



normally of a substantial thickness. With 
such belts, it is obvious that the greatest 
extension of the belt or the cover thereon 
will be required at that surface thereof which 
is away from the direction of flexure, that is, 7U 
the outer surface. 

The invention is illustrated by way of 
example in the accompanying drawings in 
which: , . „ r c 

Fig. 1 is a fragmentary plan view of a l> 
typical power transmission belt incorporating 
a fabric cover and made according to the 
present invention. 

Fi" 1 is a cross section on line 2 — l oi 
Fi« T showing generally the relationship of gO 
the fabric cover to the power transmission 

bel Fi« OI 3'is a plan view of a typical fabric 
web trorn which bias-cut cover widths used 
in carrying out this invention may be cut. 85 

Fi". 4 is a plan view of an individual 
bias-cut cover width formed from the wet> 
shown in Fig. 3. 

Fi" 5 is a schematic illustration in eleva- 
tion "showing one preferred manner and 90 . 
apparatus for applying the cover width such 
as shown in Fig. 4 to a belt core. 

Referring now to Figs. 1 and 2 a typical 
belt of the type considered by the present 
fnvention comprises a belt core 10 .consist- 95 
ing of a strength portion 11 of a flexible but 
inlxtensible material such as textile cords 
wire cables or the like embedded m a body 
of elastomeric material, that portion 12 
which is below the strength portion being 10 0 
generally referred to as the compression 
lection, while the portion 13 above he 
strength portion is being referred to as the 
ension. section. These terms are derived 
rom the fact that the strength portion 11 is l0 5 
normally placed at the theoretical axis trans- 
versely of the belt about which it flexes with 
The result that thatporion of the be trnwardhy 
thereof or below the cord line 11 is under 
compression while the Potion exteriorly 110 
thereof is under tension. In certain of the 
power transmission belts fabric components 
SLy be incorporated either m , tta » 
sion or tension section of the belt to give 
added strength and rigidity It ^ this core m 
of the belt which provides the power trans 
mission strength thereof and it is this core 
S i sought to be protected by the 
^phcatfon oflhe cover designated generally 

^co^onat belts, the cover 14 con- 
sists of a cross-woven fabric, usually bias- 
cut as explained above and applied so .that 
the comDlementary threads thereof form an 
analc ^proximately 90 degrees with 125 
ealh other or 45 degrees with the longi- 
tudinal axis of the belt, the fabric normally 
bein" imp egnated and/or coated with a 
fay"? of rubber, synthetic rubber or similar 
elastomeric plastic material. 130 
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Referring to Fig. 3, the cover material 
normally begins in the form of a web 15 ot 
cross-woven fabric having transversely 
extending weft or fill threads 16 and longi- 
5 tudinally extending warp threads 17, the 
warp and weft threads intersecting at right 
angles. Such a web is substantially in- 
extensible insofar as the inextensibihty of the 
warp threads 17 persent their full effect to 
10 the stretching longitudinally of the web while 
the inextensible fill threads 16 provide a 
similar inextensible influence upon stretching 
transversely of the web. In view of the fact 
that the web at this stage is, therefore, sub- 
15 stantially inextensible in either direction, it 
may be conveniently handled and passed 
through calendering rolls and the like where- 
in the rubber or similar elastomenc material 
is applied thereto. Once the web 15 has 
20 passed through the calendering rolls or other 
severe handling it may then be cut for 
example along the diagonal or biased lines 
18 and 19 to form the individual width 20 
therefrom. Such a width 20 is shown m Fig. 
25 4 as it would be removed from the web of 
Fig 3. Viewing this web and comparing the 
same with the position thereof in the web 
15 of Fig. 3 it will be seen that the warp 
threads 17 still intersect the weft threads 16 
30 at right angle; but, in view of the fact that 
the web has been cut on lines at an angle, 
say 45 degrees, to the edges or longitudinal 
axis of the web, the threads 16 and 17 no 
longer extend longitudinally of and trans- 
35 versely of the strip 20. Rather do these 
threads intersect the edges 21 or the longi- 
tudinal axis 22 of the strip at an angle cor- 
responding to the angle with the edges of 
the web 15 of the lines 18 or 19 along which 
40 they were cut. It can be seen that if this 
strip so cut were applied longitudinally of 
a belt, the threads 16 and 17 would make 
an angle with the longitudinal axis of the 
belt equal to their angle with the longitudinal 
45 axis 22 of the strip as shown in Fig. 4, which 
as explained above is also equal to the angle 
which the lines 18 and 19, upon which such 
strip was cut, made with the longitudinal 
axis of the original web. If such angular 
50 relationship of the threads is established rn 
the final belt it will also be understood that 
the strip will be extensible to a limited extent 
as a result of the fact that the angular 
relationship of the threads may be displaced 
55 upon the application of a stretching force 
to the strip before the inextensibihty of the 
threads will operate to limit the stretching. 
It will also be apparent however, that as 
the angular relationship of the thread is 
60 affected so that the angle of intersection 
presented towards the longitudinal axis of 
strip is reduced more and more, the ^ex- 
tensible nature of all of the therads will be 
more nearly aligned with the direction of 
65 the stretching force such that the threads will 



begin to retard the stretchability and as a 
result will limit the free flexibility of a belt 
about which such a strip is applied. It will 
also be apparent on the other band from 
examination of Fig. 4 that if the angle of 7C 
cross threads with the longitudinal axis of 
the belt were increased from say the 45 
degrees now shown to 50 or 55 degrees, or 
if the angle of intersection of the threads 
were altered so that they no longer inter- 75 
sected at right angles but rather intersected 
at such an angle that the angles opening 
longitudinally of the belts were obtuse or 
greater than 90 degrees, greater extensibility 
would be obtained in view of the fact that go 
the belt could be stretched further before 
the individual threads would be displaced 
to the extent that their threads would be 
aligned sufficiently with the direction of the 
application of the stretching force to pre- 85 
vent further stretching. This desired angular 
relationship of the individual threads of the 
fabric to the longitudinal axis of the belt is 
shown in Fig. 1, wherein the longitudinal 
axis 23 of the belt is intersected by the 90 
threads 16a and 17a at an angle which is 
greater than 45 degrees or, stated otherwise, 
wherein the thread themselves intersect 
each other at an angle which is considerably 
greater than the original 90 degrees. 95 

In order to achieve this desired angular 
relationship of the threads of the woven 
fabric in the finished belt, applicants have 
developed a method and apparatus for 
specially handling this fabric width such as 100 
20 of Figs. 3 and 4. This apparatus consists 
generally of a means for applying the cover 
material similar to the strip 20 in Figs. 3 and 
4 to a belt core 25 similar to 10 of Fig. 2. 
The means for supplying the covering 105 
material 24 may consist simply of a tram of 
rollers, pulleys or sheaves 26, 27 and 28 
which merely convey the material from a 
feed roll 28a to the point of its application. 

It can be seen from Fig. 5 that the belt nc 
core 25 is placed in a position approximat- 
ing that in which it will be operated, this 
position being simulated by the provision of 
sheaves or pulleys 29 and 30 similar to those 
upon which the finished belt will actually u5 
operate. In the case of a trapezoidal V -type 
belt as shown in Fig. 2 for example, the 
sheaves 29 and 30 would simply be V- 
<n:oove pulleys. One of the sheaves or pulleys 
29 and 30 is provided with a driving rnecn- 120 
anism of any standard type (not shown) such 
that the belt core 25 will be set m rotation. 
The mechanism for driving either one of the 
pulleys 29 or 30 will also be linked with a 
driving mechanism for the feeder rolls or 12 5 
pulley! such as 26, 27, 28 and 28a so that 
the peripheral speed of the belt core 25 and 
the rate of travel of the cover material 24 
will be substantially equal and no stretching 
of the material will result as it is pulled from 130 
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the conveying assembly. On ofter hand 
the greatest advantage resulting from tne 

£toWt core 25 a« the centre ^ he flexed 

10 £ core 25 at the point when .tie .roller 28 

S! covering operation, the respective sur- 
aL or thefe coWonenK to come m co«act 

Zn&3E£a£*Z S contents- 

configuration not affected by t ^ 
? ii^affSSl the angle of tbeir 
55 fntersection longitudinaUy o the & bel to 

"nfch's aw^ornTheXct^of 



the greatest advantages it ^ Preferred that 
this cover strip 24 be applied to the outer 
surface of the belt core which is subjected to 
the greatest tension during flexure of the ^ 

be While for the sake of clarity the showing 
of Fis. 5 involves omy the application of the 
covering materinl to the top or outermost 
surface of the cere, it will be understood that 
a wide sirio of the cover abnc so applied 75 
may be wrapped around the other sides of 
the core if deshz-d by the use of additional 
Sta and guides according to well-known 
methods r-nd r-rcce dures. , . 

the case of typical belts composed of 80 
rubber syndetic rubber or other vulcaniz- 
able e^aSomeric compositions, the gapped 
or covered core is placed under heat or 
pressure, usually in a press or a mold and 
Sulcanized whereupon an integrated product 85 

7 f^V}£tT^ a Power «-J W . 
• ■„„ h*h which includes the steps of 

SSomeric material whilst said surface is 

rf g ie P core when the belt is in its unstressed 

initially intersect each other at an angle or 
substantially rf fa , or u0 

2 In which the flexing is carried out by pas- 
sing the core belt around a pulley, sheave, or 

th 4 lik A method, as claimed in claim 3 in 
whlchlbe fabric cover ^ayer is ^apphed^o H5 

n P l ey m eth a od a^daimed in any of the 
^ih^^ed thereafter heing 
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elastomeric material and a cover layer of 
cross-woven fabric material the warp and 
weft threads of which intersect each other at 
an obtuse angle presented towards the longi- 
5 tudinal axis of the core when the belt is in 
an unstressed condition, said belt being made 
by the method claimed in any one of the 
preceding claims. 

8. A method of making a power trans- 
10 mission belt substantially as herein described 

with reference to the accompanying drawing. 

9. A power transmission belt made sub- 
stantially as herein described with reference 
to the accompanying drawing. 



H. N. & W. S. SKERRETT, 
24, Temple Row, 
Birmingham, 2. 
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